United States 6) and Canada 7) .
Over the past few years, several studies have been conducted on foreign workers in Japan 4, [8] [9] [10] . A study reported that 15 suicide cases among a total of 307,947 foreign temporary workers and trainees (4.8 per 100,000 persons) were recorded from 1992 to 2003 and that 10 out of the 15 suicide cases (8 out of 11 Chinese cases) were a consequence of abnormal mental conditions 4) . Suicide prevalence in China was reported to be 13.9 per 100,000 persons in 1999 and that in Japan to be 24.1 per 100,000 persons in 2000 11) . Thus, the observed suicide rate among foreign temporary workers and trainees is not considered high. However, it has been reported that psychiatric disorders account for 63-95% of suicide cases 12, 13) , and the prevalence of abnormal mental conditions among the foreign workers and trainees who committed suicide in Japan was also high.
Mental disorders increase the risk of communicable (acquired immunodeficiency syndrome (AIDS) caused by human immunodeficiency virus (HIV) or tuberculosis) and non-communicable (cardiovascular diseases or diabetes) diseases and contribute to injury 14) . Depressive symptoms are one of the most common mental health problems recognized among workers. These can lead to poor productivity 15) as well as pose a high risk of suicide 16) . Depression causes both social and work-related disabilities that are comparable to or worse than those caused by medical disorders such as hypertension, diabetes, and coronary heart disease 17) . Furthermore, after 12 months of follow-up in a previous study, it was observed that patients with depression were 1.8 times more likely to have a physical disability 18) . In another study, depression was found to be associated with subsequent all-cause mortality 19) . However, little is known about the mental health status, including depressive symptoms, of the foreign workers working temporarily in Japan. In this study, we examined the depressive symptoms in Chinese factory workers and attempted to identify the determining factors.
Subjects and Methods
A cross-sectional study was conducted at the factories in Nagasaki prefecture, Japan. A total of 219 Chinese workers, aged ≥19 yr, who worked in those factories were invited to participate in this study, out of which 156 agreed. Most subjects were on the Industrial Training Program or the Technical Internship Program coordinated by the Japan International Training Cooperation Organization and were working temporarily in Japan, intending to stay for less than 5 yr. Information was collected by self-administered questionnaires, which were mailed to each subject in October 2006, with a letter explaining the objectives and procedures of the study. The subjects independently submitted their questionnaires by mail, and no further contact was made when they did not. The questionnaires contained items on sociodemographic variables (sex, age group, and residence period in Japan), working condition variables (number of working days per week and working hours per day), health administration variables (health checkups and health education), a social support variable (interpreters at workplace), and health behavior variables (alcohol consumption, current smoking, and regular exercise). The 20-item Center for Epidemiologic Studies Depression scale (CES-D) 20) was used to measure the workers' depressive symptoms in the previous week. The validated Japanese version of CES-D 21) was translated into Chinese by a professional translator who had no knowledge of the scale. The fourth author (Z.Y.), who is bilingual (knowing Japanese and Chinese), then translated the items back into Japanese. The backtranslated version reproduced the meaning of the original CES-D, and therefore, we deemed the Chinese version to be adequate. The scores on the scale range from 0 to 60, with higher scores indicating increasing severities of depressive symptoms. All the subjects provided informed consent before the examination. The study was approved by the Ethics Committee of the Nagasaki Occupational Health Promotion Center, Japan Labour Health and Welfare Organization.
Subjects who submitted incomplete questionnaires were excluded from the final analysis, leaving 81 participants. In the questionnaire, the subjects indicated the age group to which they belonged (10s, 20s, 30s and 40s). Only 2 subjects were in the age group of 10s and 1 subject in that of 40s. Thus, age was dichotomized into 19-29 yr and 30-49 yr. correlation between the working condition variables and CES-D score were examined by Spearman's rank test. Wilcoxon rank-sum test was used to examine the univariate association between the categorical variables and CES-D score. Multiple regression analysis was performed to determine the independent effects of variables on the CES-D score. All statistical analyses were performed using the statistical package SAS version 8.2 (SAS Institute Inc., Cary, NC).
Results
A total of 81 subjects (52 females and 29 males) who completed their questionnaires (complete respondents) were enrolled for the final analysis. The characteristics of the subjects are shown in Table 1 . The subjects were in the age range of 19-49 yr, and three-fourth of the subjects belonged to the age group of 19-29 yr. The residence period of all the subjects was less than 4 yr, and one-third of the subjects had a residence period of less DEPRESSIVE SYMPTOMS IN CHINESE FACTORY WORKERS than 2 yr. Of all the subjects, 95% and 84% received health checkups and health education, respectively, and 68% had interpreters at their workplaces. Among all, 17 (21%) subjects were alcohol consumers, 16 (20%) were current smokers, and 23 (28%) exercised regularly. With regard to the working condition variables, 38 (47%) subjects worked for >5 d per week, and 39 (48%) worked for >8 h per day.
The variables were compared between complete respondents (n=81) and incomplete respondents (n=75). Females (68%) compared to males (36%), and youngerage-group subjects (60%) compared to older-age-group subjects (36%) showed better complete response rates. The CES-D score was available for 23 of the 75 incomplete respondents. This score was higher among incomplete respondents (mean ± SD; 16.1 ± 7.1) than among complete respondents (14.1 ± 9.6) (p=0.04). Table 2 shows the correlations between the working condition variables and CES-D score. Number of working hours per day showed significant positive correlation with the CES-D score (p=0.02), but number of working days per week did not show any significant correlation with the CES-D score. Table 3 shows the comparison of the CES-D score according to related variables. The score was significantly higher in the older age group (30-49 yr) than in the younger age group (19-29 yr) . Absence of an interpreter at workplace was marginally associated with high CES-D score (p=0.06). Table 4 shows the results of multiple linear regression analysis. The variables were included in the model if the p value was less than 0.10 in the univariate analysis. Long working hours per day were significantly associated with high CES-D score (p=0.023), and older age (30-49 yr) was marginally associated with high CES-D score (p=0.087). Presence of an interpreter at workplace was not independently associated with the CES-D score.
Since it has been reported that depression is more prevalent in females 22) , we also evaluated the same model by including sex or interaction terms (sex with age group and number of working hours per day). However, we obtained the same results.
Discussion
In this study on depressive symptoms in Chinese factory workers working temporarily in Japan, we showed that long working hours per day were significantly associated with depressive symptoms (high CES-D score) and that older age (30-49 yr) was marginally associated with depressive symptoms as compared with younger age (19-29 yr). To our knowledge, this is the first study that assessed depressive symptoms in foreign workers in Japan.
It has been reported that the prevalence of depression is similar in both Chinese and Japanese people (12-month prevalence; 2.5% and 3.1%, respectively), which is lower than that in the people of other countries such as the United States, Mexico, and the European countries 23) . The mean CES-D score of our study subjects was 14.1. According to the statistics provided by the Ministry of Health, Labour and Welfare, Japan, the mean CES-D score of 13,017 Japanese people aged 20-49 yr is 13.2 24) . Thus, Chinese temporary workers in this study are considered to represent an almost similar level of depressive symptoms as the general Japanese population.
Work overload has significant effect on depressive symptoms 25) . According to a review that focused on related evidence from Japan 26) , ≥50 working hours per week are associated with an increase in psychological distress among Japanese workers. Cherry et al. have reported that work overload is one of the common causes of anxiety/depression or work-related stress in the United Kingdom 27) . These findings are consistent with ours, indicating an association between long working hours per day and depressive symptoms.
Several researchers have assessed the association between depressive symptoms and age among Japanese people. Inaba et al. examined depressive symptoms in 6,299 Japanese people (age, 28-77 yr) from representative community samples and showed a negative association between depressive symptoms and age 28) . Data from the national population survey conducted in Japan in the year 2002 showed that the mean CES-D score of individuals in the age group of 30-49 was lower than that of individuals in the age group of 20-49 (13.0 vs. 13.6) 24) .
In an occupational setting, Wada et al. assessed depressive symptoms in Japanese male factory workers and reported that the prevalence of a high level of depressive symptoms decreased with age 29) . In addition, Iwata et al. assessed depressive symptoms in Japanese people working in tax offices and showed no significant association between depressive symptoms and age among workers aged less than 50 yr 30) . Our results showed that the CES-D score was higher among Chinese factory workers aged 30-49 yr as compared with those aged 19-29 yr.
Although it might be difficult to directly compare the CES-D score in different subjects, these results differ from those of the previous studies that assessed depressive symptoms among the Japanese. Lower satisfaction with financial rewards is associated with depressive mood 31) . Therefore, one possible explanation for the difference in the CSE-D scores between older and younger workers is that older workers are more likely to be less satisfied with their salaries since unlike younger workers, they support dependent family members. Presence of interpreters at workplace was marginally associated with high CES-D score in the univariate analysis, although it was not independently associated with depressive symptoms in the multiple linear regression analysis. In our study, the proportion of subjects who had interpreters at their workplaces was marginally higher in the younger age group than in the older age group (75.7% vs. 61.1%, respectively; p=0.06). Thus, we were probably unable to identify the independent effect of the presence of interpreters at workplace on the CES-D score in the multiple linear regression analysis. However, some studies have indicated that foreigners who can communicate with people in their mother tongue are able to adapt in a better manner 32, 33) . Thus, presence of interpreters at workplace might improve the mental health status of foreign workers. Beiser et al. reported that the period of the highest risk of depression for immigrants is from 3 to 18 months after immigration 34) . From the viewpoint of adaptation, they have to make necessary adjustments in their original cultural habits. In this study, the level of depressive symptoms among the workers who had lived in Japan for less than 2 yr was similar to that among the workers who had lived in Japan for more than 2 yr. This discrepancy was probably due to the fact that our study subjects were temporary workers who mostly intended to stay in Japan for less than 5 yr. Therefore, unlike immigrants who intend to settle in foreign countries, our subjects probably did not get depressed despite the difficulties encountered in adjusting to a cultural environment different from their own.
None of the health behavior variables were observed to be significantly associated with depressive symptoms in this study. The association between health behaviors and depressive symptoms has been controversial. Some studies have shown that depressive symptoms are associated with smoking, alcohol consumption, and lack of physical exercise [35] [36] [37] [38] , while others have not reported any such results [21] [22] [23] . The difference may be, in part, explained by the different background of the subjects, e.g., difference in sex, and by the difference in the frequencies and intensities of these health behaviors.
In this study, we were unable to show any association between receiving health checkups and health education at workplace and depressive symptoms. Lin et al. have reported that a foreigner's depression is frequently related to somatoform disorders 39) . Health checkups may be useful in detecting such depression-related somatoform disorders, enabling appropriate interventions. Furthermore, adequate health education possibly reduces a foreign worker's depression 40) . In our study, most workers reported that they received health checkups and health education at their workplaces. The present study was probably unable to show any association between these variables and depressive symptoms because of the small sample size and skewed distribution. Nevertheless, for workers temporarily working in foreign countries, lack of health administration services might easily lead to mental problems such as depressive symptoms. Further studies including the abovementioned variables need to be conducted on other populations in order to completely understand the determining factors of depressive symptoms in foreign workers.
Several limitations of this study must be considered while interpreting the results. First, because this was a cross-sectional study, a causal relationship was not necessarily demonstrated by our results. Second, because of a small sample size, we might have been unable to identify the true association between the CES-D score and related variables. Third, the complete response rate was 37% (81 out of 219), which was relatively low. Therefore, we should consider the possibility of selection bias. There might have been workers who could not read or understand the questionnaire. These workers with a low educational level could be the ones with the high CES-D score 28) ; thus, the CES-D score of our subjects might have been underestimated. In our study, female subjects and subjects belonging to the younger age group tended to show a better complete response rate than their counterparts. The incomplete respondents, for whom CES-D scores were available, showed significantly higher CES-D scores than the complete respondents. Response rates to surveys are often very low in general, and it is quite common to receive even lower response rates among migrant populations. It is therefore necessary to further invest in methods to improve the inclusion of foreign workers in surveys such as this one. Finally, factors such as marital status, income, and educational level have been reported to be associated with depressive symptoms 28) , but we could not include these variables in this study. Thus, further study including these variables is required.
In conclusion, we demonstrated that among the Chinese factory workers who worked temporarily in Japan, long working hours per day and older age were associated with depressive symptoms. Health administration considering working time and age would be important for decreasing depressive symptoms among foreign workers.
